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 7R.HHS D VWURQJ LPSOLFDWLRQZLWK UHVHDUFK DQG LQQRYDWLRQ GRPDLQV LQ WKH FRQFHSW RI WKH5	'
SURMHFWVRQQDWLRQDODQGLQWHUQDWLRQDOOHYHOV
7R%XLOGRQ DFTXLUHG H[SHULHQFH LQSURGXFLQJQHZPHWKRGRORJ\ WR LPSURYH H[LVWLQJPHWKRGVRI
XVLQJDOUHDG\SHUIRUPHGHYDOXDWLRQV

















QRZ DQ XVXDO PHWKRGRORJ\ LQ )UDQFH ,W FRQVLVWV LQ D OLVW D PHPHQWR RI  VWHSV WKDW DUH WKH PDLQ
SUREOHPVWKDWKDYHWREHDGGUHVVHGE\WKH(YDOXDWLRQWHDPVLQWKHSUHSDUDWLRQRIDQ(YDOXDWLRQ3ODQ
,Q WKH IUDPHZRUN RI 35,60$7,&$ SURMHFW >9HODVWLQ @ ZH KDYH LPSURYHG WKH PHWKRG WR
HQFRPSDVVWHFKQLFDOXVHURUJDQLVDWLRQDOVRFLDODQGSROLF\FRQVLGHUDWLRQV,WQRZLQYROYHVD³VWHSV´






,W VHHPV REYLRXV WKDW WKH HYDOXDWRU NQRZVZKDW LV WKH V\VWHP WKDW KDV WR EH WHVWHG KRZHYHU VRPH
SRLQWVKDYHWREHWDNHQLQWRDFFRXQW,QJHQHUDOLWLVDVVXPHGWKDWHDFKV\VWHPWREHWHVWHGLQFOXGHVDOO
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IXQFWLRQVQHHGHGIRULWVIXQFWLRQLQJIRUH[DPSOHLQWKHFDVHRIYLGHRVXUYHLOODQFHFDPHUDVLQVWDOODWLRQ
VRIWZDUHDQGKDUGZDUHLPSOHPHQWDWLRQILQLVKHGHWF7KHV\VWHPSURYLGHGIRUWKHHYDOXDWLRQLVVXSSRVHG









WKH DQVZHU RI WKH V\VWHP FDQ EH DJJUHJDWHG LQ DQ LQGLFDWRU 7KH FULWHULD WKDW DOORZ WR VWDWH WKDW WZR
UHVSRQVHVRI WKH V\VWHP PHDVXUHPHQWPD\EH DJJUHJDWHG LQ DQ LQGLFDWRU GHILQH D FRQWH[W EORFN)RU
LQVWDQFH D XVXDO FRQWH[W EORFN LQ WUDIILF PDQDJHPHQW H[SHULPHQWDWLRQ LV HYHQLQJ SHDN KRXU IRU D
ZHHNGD\ ,Q RWKHU WHUPV WKH HOHPHQWV RI FRQWH[W ZKLFK FDQ KDYH DQ LQIOXHQFH RQ WKH UHVSRQVH RI WKH
V\VWHPDUH WREHGHILQHGEHIRUHKDQGDQG WKHQDVVRFLDWHG LQGLIIHUHQWEORFNVRIFRQWH[W:HKDYH WREH




























7KH DLP LV WR GHILQH WKH SRVVLEOH WUHDWPHQWV QHHGHG IRU WKH UHVSRQVHV RI WKH V\VWHP ,W PLJKW EH










(DFK RI WKH IROORZLQJ VWHSV SURYLGHV D UDQJH RI FULWHULD IRU WKH DVVHVVPHQWV RI D EURDG UDQJH RI
LQQRYDWLYHV\VWHPV'HVSLWHWKLVJHQHUDOIUDPHZRUNLWKDVWREHQRWHGWKDWHDFKDQGHYHU\HYDOXDWLRQZLOO
EH FORVHO\ UHJXODWHG WR WKH SDUWLFXODUV RI HYHU\ V\VWHP DQG WR WKH ORFDO FLUFXPVWDQFHV DW WKH VLWH 7KH







ZKLFK VSHFLILHG XVHUV FDQ DFKLHYH VSHFLILHG JRDOV LQ SDUWLFXODU HQYLURQPHQWV 7KH IROORZLQJ JHQHUDO
FULWHULD KDV EHHQ DSSOLHG WKURXJKRXW WKH QXPEHU RI HYDOXDWLRQ SODQV DW WKH YDULRXV WHVW VLWHV 7KH\




5HVRXUFH LQWHJUDWLRQ FRQFHUQV D ZLGH UDQJH RI LVVXHV LQFOXGLQJ WKH ZD\V LQ ZKLFK WKH UHVRXUFHV
SURYLGHGIURPWKHLQVWDOODWLRQVRIWHFKQLFDOV\VWHPVRURWKHULQQRYDWLRQVFDQEHLQWHJUDWHGDQGXVHGHDVLO\
ZLWKLQ HQYLURQPHQW RI WKH DSSOLFDWLRQ VLWH 7KH\ LQFOXGH ,QWHUGHSHQGHQFH RI UHVRXUFHV DQG
5HVSRQVH0DQDJHPHQW5HVRXUFHV

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6WHS2UJDQLVDWLRQDOFRQWH[W
,Q WKLV VWHSZHQHHG WRFRQVLGHUKRZ WKH LQWURGXFWLRQRI QHZV\VWHPV LQWRHYHU\GD\XVH LQRSHUDWRU
V\VWHPV ZLOO KDYH LPSOLFDWLRQV ERWK IRU WKH GHVLJQ RI WKH WRROV DQG IRU WKH KRVW RUJDQLVDWLRQV 7KH
RUJDQLVDWLRQVZLOOSODFHSDUWLFXODUGHPDQGVRQ WKHV\VWHPVEXWDOVRWKRVHV\VWHPVZLOOKDYHDUDQJHRI
SRWHQWLDOLPSOLFDWLRQVIRUWKHRUJDQLVDWLRQLIWKH\DUHWREHLPSOHPHQWHGVXFFHVVIXOO\DQGHIILFLHQWO\7KH\
LQFOXGH 'HWHFWLRQ,QIRUPDWLRQ UHOHYDQFH ,QWUDRUJDQLVDWLRQDO ,QIRUPDWLRQ 'LVWULEXWLRQ ,QWHU










LQ ZKDW H[WHQW LPSOHPHQWDWLRQ RI V\VWHPPRGLILHV WKH GHILQHG FRQWH[W 7KLV PHDQV WKDW LI WUDIILF MDP
EHJLQV WRRFFXU LQ WKHQLJKW LQVWHDGRIGXULQJ WKHHYHQLQJRUPRUQLQJSHDNKRXUV WKDQ WKHFRQWH[WKDV


















,Q WKLV VHFWLRQ WZR LOOXVWUDWLRQV RQ WKH XVH RI WKH SUHYLRXV PHWKRGRORJ\ DUH SURYLGHG 7KHVH
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7KHDFURQ\P(5$72>%DNU\@FRYHUVLQIDFWWZRGLIIHUHQWQRWLRQV
 (5$72 VKDUHG EHWZHHQ SXEOLF KLJKZD\ RSHUDWRU IRU 6RXWK :HVW 5HJLRQ ',562 WKH SULYDWH
PRWRUZD\ RSHUDWRU $6) DQG WKH ORFDO URDGQHWZRUN RSHUDWRU *HQHUDO &RXQFLO RI WKH+DXWH*DURQQH
GHSDUWPHQW&*)LJXUH
 (5$72 ³SURSHU´ LQFOXGHV WKH VWUXFWXUH DV ZHOO SOXV WKH HTXLSPHQW RI ',562 ZLWK D FRPPRQ
WUDIILFFRQWURO URRPDQGDJOREDO WUDIILFPDQDJHPHQW V\VWHP LQFOXGLQJ WKH&*HTXLSPHQW+RZHYHU
$6)KDVLWVRZQWUDIILFFRQWUROFHQWUHDQGILHOGHTXLSPHQWV


































7KH UHIHUHQFH VLWXDWLRQ LV WKHRQHZKLFKZDV XVHG IRU WKH HVWDEOLVKPHQWRI WKH UHIHUHQFHRI WKH WZR
IROORZLQJGRPDLQVWUDIILFDQGDFFLGHQWRORJ\7KHEDVLFSULQFLSOHWDNHQLQWRDFFRXQWLVWKHXSGDWLQJRIWKH
GDWDDYDLODEOHRQWUDIILFDQGDFFLGHQWRORJ\GXULQJWKHSHULRGVDQGDQGWKHDQDO\VLV























0RUH JHQHUDOO\ DQG HYHQ LI YDULDWLRQV DUH OLPLWHG WR  RU  RI /RUULHV¶ WUDIILF WKH\ DUH UDWKHU
QHJDWLYHRQWKHSULYDWH$6)QHWZRUNEXWSRVLWLYHRQSXEOLF',562QHWZRUNSDUWLFXODUO\LQWKHVRXWKSDUW











WKH0RWRUZD\$ LV WKHPDLQ FRQWULEXWRU WR WKHSUHYLRXV LQFUHDVH  WKH VSHHG LVPXOWLSOLHGE\)RU
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VRPH RWKHU VHFWLRQV WKH VSHHG LV VLJQLILFDQWO\ LQFUHDVLQJ GXULQJ WKH PRUQLQJ DQG GHFUHDVLQJ LQ WKH
DIWHUQRRQ
&RQFHUQLQJ WKH WUDIILF YROXPH LQGLFDWRUV WKH\ ZHUH LQFUHDVLQJ LQ  FRPSDUHG WR WKH









)LQDOO\ WKH VWXG\RI DFFLGHQWV FRPLQJ IURPGDWDEDVH&21&(572 IRU WKH \HDUV EHWZHHQ DQG
VKRZVDJOREDOGHFUHDVHLQQXPEHURIDFFLGHQWVDQGLQQXPEHURIIDWDOLWLHVEHWZHHQDQG
WKHQDQLQFUHDVHVLQFH
+RZHYHU D GHFUHDVH RI  LQ DFFLGHQWV EHWZHHQ  YHUVXV WKH SHULRG  LV
REVHUYHG &RQFHUQLQJ WKH QXPEHU RI DFFLGHQWV SHU NLORPHWHU DQG SHU \HDU FDOOHG DFFLGHQW GHQVLW\ LW
UHSUHVHQWVIRUWKHSHULRGDQGIRUWKHSHULRG












DUHD URDG QHWZRUN WKH $PRWRUZD\ VHH ILJXUH  KDV WZR IXQFWLRQV WKH LQWHUQDO MXQFWLRQ EHWZHHQ
6WUDVERXUJDQGLWVVXEXUEDQVDQGWKHRQO\QRUWKVRXWKWUDQVLWMXQFWLRQZLWKQRRWKHUDOWHUQDWLYHGXHWR
URDG QHWZRUN FRQILJXUDWLRQ DQG VPDOO QXPEHU RI EULGJHV RYHU WKH 5KHLQ ULYHU 7KLV OHDGV WR KHDY\
LQWHUDFWLRQVEHWZHHQORFDODQGWUDQVLWWUDIILF>%DNU\@














&RQJHVWHG WUDIILF VLWXDWLRQV KDYH VSUHDGPDLQO\ DURXQG WKH HYHQLQJ UXVK KRXU +RZHYHU WKH ZRUVW
FRQJHVWLRQFDVHVIRUXVHUVKDYHLPSURYHGOHDGLQJWRDGHFUHDVHLQWLPHVSHQWIRUWKHVHVLWXDWLRQV







x ZLWK GDWDPHDVXUHPHQW  VWDWLRQV FORVH WR WKH LQIUDVWUXFWXUH ORFDWHG QHDU WKH LQIUDVWUXFWXUH DQG






$FFHSWDELOLW\ 7KH XVHU DQG RSHUDWRU DFFHSWDELOLW\ KDV EHHQ HVWLPDWHG WKURXJK D XVHU VDWLVIDFWLRQ
VXUYH\DQGRSHUDWRUVLQWHUYLHZV
5RDG XVHUV ILQG WKH GLVSOD\HG LQIRUPDWLRQ YHU\ SRVLWLYH HYHQ LI WKLV LQIRUPDWLRQ KDV VWLOO OLWWOH
LQIOXHQFH RQ WKHLU EHKDYLRU UDGLR LV VWLOO WKH IDYRXULWHPHGLD 5RDG RSHUDWRUV ILQG WKH IXQFWLRQDO DQG
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&RQFOXVLRQDQGSHUVSHFWLYHV
,Q WKLV SDSHUZHKDYH ILUVW SUHVHQWHG WKHPDLQJRDOV RI WKH&RPSHWHQFH DQG ,QQRYDWLRQ3ROH &,3
GHGLFDWHG WRDSRVWHULRUL HYDOXDWLRQ7KHQD VSHFLILFGRFWULQHRIHYDOXDWLRQZDVSUHVHQWHGDQGGHWDLOHG
IROORZHGE\WZRLOOXVWUDWLRQVGHDOLQJZLWKWUDIILFPDQDJHPHQWV\VWHPVHYDOXDWHGLQ7RXORXVH(5$72
DQG6WUDVERXUJ *XWHQEHUJ LQ)UDQFH7KHHYDOXDWLRQRI WKHVH WZRV\VWHPV WULHG WR IROORZDVPXFKDV
SRVVLEOHWKHGRFWULQHLQVWHSV

7KH HYDOXDWLRQVRI WKH(5$72DQG*XWHQEHUJZHUHRQHV RI WKH ILUVW HYDOXDWLRQVRI D JOREDO WUDIILF
PDQDJHPHQWV\VWHPFRQGXFWHGLQ)UDQFH
$GHGLFDWHGPHWKRGRORJ\ZDVSURSRVHGLQ>&KDSXOXW@DQGWKHQLQE\WKH&(7(
6XG2XHVW  =(/7EXWZDV VWLOO WREH WHVWHGRQ WKH ILHOG >2OLYpUR@7KH(5$72DQG*XWHQEHUJ
FDVHV ZHUH WKHQ H[SHFWHG WR LOOXVWUDWH WKH DSSOLFDELOLW\ RI WKH PHWKRG ,QGHHG WKH\ KDYH VKRZQ VRPH
OLPLWVRIWKLVPHWKRG

 7KH FRPSDULVRQ EHWZHHQ VLWXDWLRQV EHIRUH DQG DIWHU GHSOR\PHQW DSSHDUHG WR EH LQDSSURSULDWH IRU






$ UHQHZDORI WKHHYDOXDWLRQPHWKRGRORJ\ LQDVVRFLDWLRQZLWKDQHYROXWLRQRI WKHGDWDFROOHFWLRQDOO
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%DNU\ 05 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 5DSSRUW GH 'LDJQRVWLF GX V\VWqPH G
DLGH j OD JHVWLRQ GX WUDILF HW G
LQIRUPDWLRQ GHV XVDJHUV GX UpVHDX
*XWHQEHUJ5DSSRUWG
pWXGHV=(/7SDJHV
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SULQFLSDOHVFDUDFWpULVWLTXHVGXWUDILFGHO¶DFFLGHQWRORJLHHWGHODTXDOLWpGHO¶DLU5DSSRUWG¶(WXGHV=(/7SDJHV
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/HVRUW-%2OLYHUR3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)LQDOUHSRUW
